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27 neeSt-712-713 °61. (MIRA 14:6) 
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(X rays--Industrial applications) 
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Certain regularities in the formation of the so-called "friction 
austenite." Fiz. met. i metalloved. 12 no.4:617-619 0 ‘61, 
(MIRA 1423.1) 
1. Vsesoyuznyy nauchno-issledovatel'skiy konstruktorsko-tekhnolo~ 
gicheskiy institut saa neti! pronyshlennesti, Moskva. 
(Stee1—-Hardening) i 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910009-6" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910009-6 


BL ral ater Os aa Bea coe Pe Ea Be aS UES AVNER EB HEE EEE EER LAE BEE it BES iI tf ; El Hid Ett HTEA ie ual i uy ale Lise a HE i BUDE 
y * ere oi SA LAA Ya POY RET SOS BE sen oes : CEH GH oa eee Ea sd ; t 


GORAZDOVSKIY, T.Ya.; KAGAN, A.S.; RASS, T.G. 


Quantitative determination of residual austenite using an apparatus 
with scintillation recording. Zav.lab. 28 no.5:597 '62, 
(MIRA 15:6) 
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Measuring the coefficients of thermal expansion by the X-ray 
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AUTHOR: Kagan, Ae Sey. Levitin, V. 5+} Ostrovakaya, Yeo As 
d in the production of {nitrumant 


|" TITLE: Some properties of vacuur steel use 
bearings 
CITED SOURCE: Tre Veess New‘e konstrukte-tekhnol, in-ta podshipnike prom-ati, 
i noe 1 (33), 1963, 49-53 a 


TOPIC TAGS: Instrument bearing steel, vacuum steel, 
steelmaking 


TRANSLATION: ShKhLSP steel for the production of precision ins trusant bearings | 
4g made by the following methods: 1. Double vacuua remelting of consumable 
electrodes made from high-purity charge materiels (carbonyl. Fe, apuctroscopically 
pure C, crystalline Si, etc.). 2 Single vacuum renelting of consumable ¢).6¢c~ 
trodes which were first subjected to electroslag remeltingy The nillets for 


vacuum steel roneltings 
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3. Single vacuum remelting of consumable electrodes melted by the usual process 
in electric arc furnaces. Investigations of the quality of the notal milted by 
these methods showed that the metal melted by the first mathod ia the purest with 
respect to nonmetallic inclusions. Steel made by the seconil metnod is contaminat- 
ed with point nitride inclusions, for the elimination of which a double vacuum 
remelting of the electroslag metal is proposed. G. Lyubimova, 


| 
ff é ' electroslag remelting are melted by the usual process in electric ave furnacens | 
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PITLE: Concerning the measurement of the thermal expansion coefficient by the x ray 
diffraction method 


SOURCE: Zavodskaya laboratoriya, v. 30, no. 4, 1964, 459-461 


TOPIC TAGS: thermal expansion coefficient, x ray diffraotion, dilatometrio 
measurement, furnace inclination, ionization unit RS 501 adapter, goniometer, 
' gteel Shxh15 


ABSTRACT: The linear coefficient of thermal expansion (cK), when determined by 
x-ray diffraction ({_), is always larger than when det :rmined by. the dilatonetrio. | 
method (4). This “difference is greater for & massive than for a powdered 

_ sample and increases with the dispersion of the powder. The reason for a. and K a 


disagreement lay in the fact the samples sometimes: shifted during heating (in tha ‘ 
x. measurements). In an inoli ed furnace a samp)e shift off center by 0.1 mm 
rebulted in a1.2' error in the reflection angle, and led to an actor in x, of 


105°10° 6 (at QT = 1800, 8 = 70 °). A special adapter for the ionisation unit 
_URS=501 (see Fig. 1 on. the mealgenne® was oconstrusted so that the olongation of the 
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| sample holder is symmetrical to the goniometer axis. Measuromenta of copper, nickel, - 
and aluminum, with both massive and powdered (2 and 20 / dianeter particles) nanples 
“in the temperature interval of 22-200C gave an X~ X, emallor than 3%. This error . 


was probably due to the varying ity of the sample. A measurement by the new 
iadapter of a for steel ShKhi5 (hardened and tempered at 250¢ for 3 hours) gave 


12.8 = 0.2910", while O, obtained with the old inolined ayatem wis 15.1 2 0,2¢10" 
(AT = 170C). X-ray diffraction measurements of ,? obtained with the new adaptor, 


‘are as accurate as dilatometrio measurements (&,). Orig. art. has: 1 figure and 1 | 
table. 


ASSOCIATION: Nauchno-issledovatel'skiy konstrulcorsko~tekhnologicheakiy institut 
podshipnikovoy promy*shlennosti (Soientifio Reseurch Struotural-Teckmology Inntitute 
of the Bearing Industry) 
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' AUTHOR: Kagan, A.8. 
. a 


Rn nee nn et a 


‘ITLE: Effect of grain orientation on the shape of x-ray diffraction line 


SOURCE: Zhurnal tekhnicheskoy fieiki, v.34, no.3, 1964, 558+561 


TOPIC TAGS: x-ray diffraction, x-ray diffraction line profile, grain orientation 


ABSTRACT: The effect of grain orientation on the profile of x-ray diffraction nes 
is disaussed. Under the assumption that the primary beam originates at a point fo- 
cus on the x-ray tube target and is limited by a slit of nogligibhke width but fin-’. 
ite height, formulas are derived for calculating the shape of the diffracted line 
when the nature and magnhtude of the grain orientation (dintribution of the diffrac 
ting normals) is known. As an example, the nunerical work was performed fer the fol- 
lowing case, and the results are presented graphically: Brogg angle - 22°; vertical 
divergence of the primary beam - 39; vertical dimension of the illuminated portion .. 
of the sample - 2 mm; density distribution of diffraction normals ~ maximus in the | 
direction of the reflecting normal and falling to half value at 8° therefrom. The 
effect of grain orientation in this case is considerably to reducm the width of the 
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ACCESSION NR: APKO20588 
diffraction line: the width at half maximum 18 ruduced by about 14%, and that ot | 
one-third maximum by more than 25%. It is conclided that grain orientation ennnot : 
ba ignored in investigations involving “-ray difitraction lina profiles, 38, for axm 
ample, in detorminations of the dimensions of mosaic structure. It 4s necessary i 
either to insure the absence of grain orientation, or to detixmine the apparatus 2 


proadening with the aid of 8 standard sample having grain orlentation aimilar to) |; 
_ that of the specimen under study. An alternative is to minimize tho divergenco of 
_the primary beam. “In conclusion, the author expresses hie gratitude to Prof. Doc~. 
tor Ya.S.Umanskiy for a valuable discussion of the work." Orig.art.has: 6 formulas: 
and 3 figures. : 


’ ASSOCIATION: zagorskiy filial Vsesoyuznogo podslaipnikovogo institute (Zagorsk 
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| prruzs Analysis of the shape of an x-ray diffraction Line by the nethod of moments 


| source: Zhurnal tekhnicheskoy iniki, v.34, nods 1034, 769-762 ol 


; | gopre TAGS: x-ray aiffraction Line, x-rey diffraction doublet, xeray Line shape ane 
lysis, doublet line shape analysis 7 


\ 
| ansTRACT: jhe analysis of an incompletely resolved doublet by the method of moments 
4s discussed. The two components of the doublet are assused to have the same shape ° 
; and to be symmetric (odd central moments vanish). The central inomonts of the instr 
4 mental proadening function are assumed to be known, but an unknown instrumental ; 
| shift may be present. The unknown doublet separation, rolative intensities, inatruc, 
+ mental shift, and the even moments of the true line shape can bo obtained by polv- 
the algebraic equations that releti: thesa quantitics to | 
adoning gunction and the succes” 
on, Tho givat of thse equations 
Sostractor's pote: It ie not dif- 
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i ficult to write the nt" of these equations, but the simultaneovs solution of the; 
first several for the separation, shift, and intensities sould he troublesome. This 
is not discussed.7 When the separation and relative intensitien are known, the 
analysis may be completed by the usual Fourier method. Alternatively, one may cale | . 
culate a sufficient number of the moments of the true lim) shapo and oxpress this : 
| shape in terms of Hermite polynomials. Orig.art.has: 12 formulise ; 
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TITLE: lieing cae ‘lat sice constant to find the distribution fin tian of a matiedfad | 


‘SOURCE: Fizika tverdogo tela, 7. 7, no. 7, 1965, 2036-2038 a 
L opb ied 
‘TOPIC TAGS: crysteliagraphy, erystal latelea constant, ddativibutdan funatien| Nate 


ABSTRACT: A series of factors which determine local variaticwa in the erystall Lats 
tice constant are censizered. Sich factors include the heterngeneity af the allow 
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4 : Be ah eae i a aed if 
‘where gfp) is the distribution funetiow of the material sy 4h ithe Lattichl 
constant or the parameter p which produces @ change in the period; kp is the diis- 
placement of the diffrection angle coerrespending to the given value of the parei- 
meter, f(r) is the Aistribetien of the diffraction curve intensity of the refq dance 
standard; F(x) is the function of physical widening (dua to the fine dispersian and 
stresses of the secone kind). The vourler transforms of the right ana Left sidas df 
‘the above equation yield a system of equations which are used to find. the distadiou- 
tion Function of the material frem the lattices constant. Oriljyy, art, has: 7 Fquintus 
jas. , 
i ie told a ae eG . ia. : ify a8 
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lattice parameter, 
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he shift in the center of gravity of an x-ray ie 
line, recorded for a plane sample and employing Bragg ~Hrintano focusing » 
the beam, finite width of the deteator ait, aml texture: : 
jentation) of the samples Fox intermediate resialts 
lations reforence 15 made to an earlier paper 
hTF, 34, No.3, 1964). The integrations are yecforad and the jahift is 
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ABSTRACT: ‘The author calculates t 


shift is presented graphically for soveral values of the parhmneters and di 
s rapidly wi'h inevensing dl. 
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Title + On the Frission of Noutrons by gnort- Lived active Poporits of 
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orig ‘rub ? Dokl. All ggsR, 1955: 108, No 817-819 
Abstrect # It is repor tea thet © work noutron notivity {thre pnoutrons por 
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ABSTRACT; One of the present authors earlier formulated the problem of the 
velocity distribution in the tidal current in the sea (B. A. Kagan, Okeano- 
logiya, vol, 4, no. 5, 1964), On physical grounds Kagan came Co the conclusion 
that the entire depth of the sea water may be divided into three layers. Ex- 
pressions for the calculation of the velocity profile of tidal current in the 
sea have been derived on the basis of the solutions of the equations of motions. 
The purpose of the present article is to establish the relationships between the 
mere distribution of the tidal current and the horizontal pressure gradient, 
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ABSTRACT: The problem of tidal oscillations of the sea level and currents in the 
open sea has been analyzed in consideration of horizontal turbulent exchange. Such ! 
exchange appears to be inevitable in the deep ocean areas of "critical" latitudes | 
where the value of the wave velocity coincides with the Coriolis parameter. A 


method has been suggested for calculating tides with varying depths of the Bea. A 
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ABSTRACT: A study is made of the influence of horizontal turbulent exchange on 
tidal fluctuations in the level of the Yellow Sea. It is established that a consider- 
ation of the horizontal turbulent exchange can be used to introduce a considerable 
degree of correction into calculated tide levels. Consideration of horizontal turbu- 
lent flow will not, however, lead to a basic change in tidal phenomena calculated for 
the Yellow Sea. Analysis of the results shows that the amphidromic points of the 
waves are displaced toward the center of the basin when horizontal turbulent exchange 
is considered. This causes the amplitudes of tide in the central portions of the | 
basin to decrease, while tidal amplitudes at the northern and southern ends increase. | 


| 
level 
SOURCE: AN SSSR. Izvestiya. Fizika atmosfery i okeana, v.- 2, no. 2, 1966, 174-182 


2 SSL 406.7 


Card 


Sec ged nie dies, Visditenaginieeaes ploehqeti 
eo SUE Ea PE eel ihaeted 4 net ile adi 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910009-6" 


APEROVED FOR RELEASE: ste ed desc URES: shah satin teas Se 6 


fj OGLUIS-0 
“ACC NR 56019515 


u~- 
Horizontal turbulent exchange causes a smoothing of trana3verse curvature. The 1 


fluence of horizontal turbulent exchange leads to a reduction in the effect of depth 
| variability. Orig. art. has: 5 formulas, 6 figures, and 1 table. 


SUB CODE: 08/ SUBM DATE: 11May65/ ORIG REF: 005/ OTH REF: 007 


Fecal A MANTEL 2 PS eS || FSG 
TSU recital ite cin 
FSC ERPECR CUE UAE ALILSUSHLIRER IRBHUL EL LHe re 1888 Ciel bbe Ot A 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910009-6" 


\ 


"APPRO : 
VED FOR RELEASE: iis Seed direc CIA-RDP86-00513R000619910009-6 


ASU A UES ERE ESSE? depen a PST SE RE 8 
AME Mae eee Gee oe eR nT TS ee 
freee . ies 5 UST T EF 


Sh hee 


ACC NR: AP7006054 — - Sounce GODE: UR/0362/66/002/008/0883/C890 


| AUTHOR: Kagan, Be As 
! 


| 


ORG: Uoningrad Hydrometeorological Institute (Loningradskly gidromoteorologichesidy 
) institut 


TITLE: Tides in a nonhomogeneous 88a 


—_——-- 


SOURCE: AN SSSR. Izvestiya. Fizika atmosfery i okeana, V+ 2, no. 8, 1966, 883-890 


OPIC TAGS: ocean tide, ocean current 


4 


ABSTRACT: The author has derived and analyzed expressions for the amplitudes 
of the oscillations of tho volocity components of a tidal current and 
density at different depths in a continuously stratified sea. Alsnough “- 
tie formulas for computing the volocity of the tidal current at tre : | 
-gurface of a stratified soa coincide with the formulas for compat Lay, | 
velocity in a homogeneous sea, the absolute velocitics obtained in both 

| eases aro difforent. It can be expected that the current velocitias at 

ithe surfaca oF a stratified sea will be somewhat less than tho velocities _- 
i of tho tidal current at the surface of a homogencous sea because despite 
; the same boundary conditions the amplitudes of the oscillations of tho 
surface of a obratified sea are less than the corresponding amplitudes 
yin a homogeneous Séae_ fae fact that on the sea floor the velocity of 
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the tidal current remains a finite value is attributed to the lack of an ° 
allowance for vertical turoulent viscosity. when the latter is taken i 
into account the horizontal components of velocity of a tidal current 

: on the sea floor become equal to zero, and this leads to a displacement 

‘of the velocity maximum to some intermediate dopth. Thus, in a sea with 

continuous distribution of density’ the velocity of the tidal current increases 

with an increase of depth at first, then attains a maximun at some intermediate 

depth, and then decreases with approach to the bottom, becoming equal to zero , 

at the bottom. Observations of the vertical profile of the velocity of the 

tidal current in the real sea confirm this conclusion. The -author thanks 

P. S. Lineyiin for valuable observations and advice. Orig. arte hast, 1 figure. 

and 31 formulas. (JPRS: 38,677] 
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: suboptimal reception is considered for the codes permit 
acaba et ieipesial check oquations do not intersect. Fy ca aiden 
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: ed. Higher fidelity of reception can be theoretically ensured by 
eee telathe chalet) information for decoding. However, eye a ie a 
practically difficult to materialize. Hence, the information symbo. 5 oe 1% 8 4 
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th eac 

ee slgotithn et majority decoding. Formulas for the Oey oie 
algorithm are derived. Signal-noise separation is explored for is oye » k 
and for a recurrent code. Orig. art. hast 3 figures and 43 formulas. 
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The results of investigations with the aid of the digital computar Pa 
These investigations had the purpose 0 
of various factors such a8 saturation, attenuation system, 
the stator windings, etc. on the calculated value of the dynamic atability limit 
The investigations were based on 
automatic digital computers described 
(Ref 2). This machine searches automatically 


at the most, 
the generator keepit {tg stability 
limiting value of & while the generator falls 


is considered 48 
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stability. The fact that the computation result is marked by a figure, the dy- 
namio stability limit, ia the advantage of this method. The oireuit for comput- 
ing the transmission is shown in figure 1. The case of a short sirouit in 3 
Phases with a duration of ton ont éireuiy: " 0.12 seconds in the first section be- 


hind the transformer, with following switoh-off of the damaged smotion of one cir- 
cuit, is investigated. Equations (1) to (12) - a complete syatem of equations by 
Gorev-Park ~ are written down for the transients of a synchronous machine. The 
method by Runge-Kutt (Ref 2) was used for numerioal integrating on. the automatic 
digital computer. The programs for the digital computer ani the computations on 
\ the M-3 were carried out ‘ A. P. Rozentaveyg. A comparison of the results ob- 
tained shows that at the short circuit in 3 phases near the generator the satura- 
tion of the generator exerts the highest influence on the dynamio stability of a 
generator feeding the rails of infinite power over a long-diatance power line. 
It is pointed out in this connection that the statement made in the paper (Ref 3) 
regarding the slight influence of saturation on the character of the variation 


of angle 65 in the first oscillation oyole, and on the dynamio atability limit 
to be determined after the first cyole, does not conform to the reaults obtained 
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here. A comparison of the computations by the complete aquationa by Gorev~-Park 
with the computations by the simplified equations which do not comsider the 
stator emf shows that the consideration of this emf widens the limit of dynanic 
stability by 1.5%. The computations also showed that a connideration of the 
attenuation system exerts little influence on the stability limit in the case 
investigated here. There are 4 figures, 2 tables, and 4 Soviet references. 
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PERIODICAL: Vestnik Elektropromyshlennosti, 1957) Vol.28, No.10, 
pp. 2 ~ 9 (USSR) 


ABSTRACT; Digital computers may be used for the numerous calculations 
involved in the design and analysis of the stability of complex 
dynamic systems. This article describes the programme used in 
the computing laboratory of the Scientific Research Institute 
of the electro—technical industry when making calcuiations on 
the stability of automatic control systems on computer type M-3 
which ws developed by members of the Institute working in coll- 
aboration with LUMS of the Academy of Sciences of the USSR under 
the leadership of I.S. Bruk, Corresponding Member of Ac.Sc.USSR. 
The procedure for determining the regions of stability on a 
computer was first developed in the Ac.S8c. Ukrainian SSR and 
a number of special features of this procedure are used in our 
programme. However, the programme here described differs in 
that the point of departure for machine calculations is a 

Card 1/7 system of first approximation equations in normal form; from 
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of non-linear dynamic systems with large changes in the variables, 
provided that the initial differential equations of the systens 
remain wlid. However, the determination of the Lyapunov 
functions is often difficult and consideration is then limited 
to determining the stability with only gmail). deviations of the 
variables by examining linearised differential equations of the 
system or "equations of the first approximation", A.M. Lyapunov 
gave the first strict definition of the conditions under which 
these equations may be used. If the linearised differential 
equations of the system have a characteristic equation of which 
the real parts of the roots are negative, then undisturbed motion 
is stable; if even one root has a positive real part motion is 
unstable. When some of the roots are zero and the remainder 
negative, the stability of the system cannot be evaluated from 
equations of the first approximation and the non-linear terms 
must be taken into account. Criteria exist to determine whether 
the real parts of the roots of the characteristic equation are 
negative without actually solving the equation. Various types 
of criterion are available but algebraic eniteria are the most 
convenient for use with computers and, in yarticular, the Raus 
Gard 3/7 criterion is convenient if the equation is of higher degree than 
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squares and the machine first finds the location of the hign- 
est square within the boundary and then goes round the squares 
in turn, determining which are inside and which are outside 
the boundary. The procedure is 4llustrated in Fig. 2. Simpler 
methods of going rounG the boundary are possibie, but the one 
described is universal. The sequence of operations and poss- 
ible simplifications are described. ‘The logical scheme of a 
programme of calculation of the boundary of the region of sta- 
bility and of lines of equal degrees of stability is illustra- 
ted in Fig. 3- In this. figure, the dotted lines indicate oper 
ators containing the logical conditions that are essential for 
finding and going round the boundaries of the region, put 
which are not shown separately in order to simplify the dia 
grams. The scheme is then explained at length including the 
meaning of the various operators. Thevbe Are used in turn 4s 
the initial point on the boundary is first found and then the 
contour is followed. The operations finish with a check that 
the boundary has been completely determined. ; 
Computer M-3 requires about Bix minaites to determine the 
characteristic determinant of the %th order and one minute to 
uard 5/7 check the Raus criterion. In computers without internal high 


--mrsgion line, when the generator excitiation is controlled by 
a controller that reacts to deviation of the current and its 
first and second aifferential coefficients, as determined on a 
machine type H-3. The calculations were based on the constants 
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30° to 120°. It will be noticed that the curves are not con- 
centric but are concentrated towards the left and this must be 


ating the coefficients of the characteristic equation from the 
characteristic determinant. 


There are 4 figures and 7 Slavic references. 
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TITLE: Y.I. Lenin on the Significance of Dinleatic Wnterialion for 


the Developrent of Natural Sciences (V.~, Lemin © gnachenii Dia- 
lektioheskogo Materializma dlys Ranvitiya Yestostvosnaniys) 


PERIODICAL: Neuka 4 Zhism, April 1957, #4, pp 1-3 (ussR) 


ABSTRACT: Dislectio Materialism was created by Marx and Engele and 
developed by Lenin in new historical ciyrouns bances. Lemin has 
shown that intentionel application of dialectic materialism to 

the phenomena of mature may open ianenss posui bilities for the 
natural sciences. The idealistic theories of the bourgeoia sci- 
entists were shattered by Lenin's book "Materialian and Expiric 

‘ Criticism” wherein he pointe out the «7 cevenonts mada by 

natural sciences when based on Dial.. tic Materieliss. This hes 

been lately confirmed by numerous Soviet and Western scientiste 
as e.g. I.V. Michurin, K.A. Timiriasew, NW. Burdenke; F. Joliot- 

Curie, J. Bernal and many others. The theoris#s and dincoweries 

of contemporary Western scientists are invariably interpreted 

idealistioally by bourgeois philosophers, thus acting in the 
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{Small M3 electronic computer] Malogabaritinain elektronnaia vychiesli- 
tel'naia mashina M-3, Moskva, Filial Vsos, in-ta nauchn. 1 tekim, in- 
formatsii, 1957. 86 p. (Peredovoi nauchno~tekhnicheskii 1 proizvod~ 
stvennyi opyt, tema 40) (MIRA 1,211) 


1. Chlen-korrespondent AN SSSR (for Bruk). 
(Blectronic calculating maahinos) 
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Syoters With Digital Coatroi Machines ae? 
‘The article describes scme units of a high-speed discrete exttrcllicg com 


puter. ‘There is 1% Soviet reference. 


See menene hee = 


Stecv. B.A. (Eiyev}. Couparative Investigation ani Develenmert of Cczponents 
Jeition, integral, and Spend Systers in Digatai Prograccs2 Control rs.) 
The author presents « comparative stuty of control aysteas using digitel 
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circuite and with binary cole and integral systezs vith diecrute anid with 
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Kagan, Boris Moiseyevich and Ter-Mikaszlyan, Teoder Mikhaylovich 
ee 


Resheniye inzhenernykh zadach na avtomaticheskikb. talfrovyxh vychislitel'nykh 
mashinakh (Solution of Engineering Problems by Means of Automatic Digital 
Computers) Moscow, Gosenergoizdat, 1958, 17k yp. 10,000 copies printed, 


Ed,: Kurochkin, V.M.; Tech. Bd,: Iarionov, G.Ye. 


PURPOSE: ‘The book is intended for scientific personnel, engineers, and grad- 
uate and senior students of vuzes. 


COVERAGE: ‘The authors describe the application of automatic digital computers 
for engineering calculation and analysis. Tisy discuss the principle of 
operation of computers and describe methods of programming mathematical 
problems and methods of approximate calculation, Theiy also present ex- 
amples of employing automatic digital computers in solving general an- 
gineering problems, such as the analysis of transients in long-distance 
power transmission, calculation of automatic control system stability, 
determination of critical speed of turbogeneratwr rotors, and searching 
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2. Approximate methods of solving mathematical problesm 
3. Block diagram of the automatic digital computer 
kh. Number systems 
Floating-point and fixed-point computer's 
Coding of instructions 
Some operations performed by digital computmrs 
Control 
Instruction code of a conventional machina 


Principle of Operation of Automatic Digital Cosquters 
Concept of series fnd parahiel codes 

Basic electronic components of automatic digital computers 
Circuits for performing elemntary logical operations 
Performing some operations by maans of Loginal circuits 
Performance of arithmetical operations in computers, Concept 
of additional and reverse codes 

Arithmtic units 

Memory units 

Input and output mechanisms 
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2, Solution of simple differential equations by the Runge-Kutta 
method ‘ 97 
3, Solution of determinants. Conversion of inatructions during 
several cycles * 1200 
4, Solution of algebraic and transcendental equations 105 
5, Storing of functions in the computer 106 
Ch. 5, Determining the Critical Speed of furbogenerator Rotor 108 
1. Setting up the problem 108 
2, Solving the problem on the high-speed. electronic Komputer 110 


Ch. 6, Calculation of Automatic Control System Staility by Means 
of Digital Computers 115 
1. Basic information 115 
2, General scheme for determining stability reions mtd lines of 
equal degree of stability in a two-dimensional plane 118 
3, Example of calculating the static stability of long-distance 
power transmission 12 
127 
127 


Ch. 7. Calculation md Analysis of Transient Processes 
1. Preliminary considerations 
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1. Theory of error 151 
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: | SUV/110-58~9-5/20 
AUTHORS: Professor Sor. .er, (Doctor of Technica] Sclence) and 
Kagan, BM, ‘.‘irdidate of Tecknical Science) 


TITLE: ie teens one for Desisning a Series of 


Electrica’ .achines (O primenenii elektronnyxh vychislitel'- 
nykh maskin dlya raschetov seriy elektriaheszizh mashin) 


PERIODICAL! Vestnix Elextrovromyshlennosti,l95ésr 9,pp 17-25 (USSR) 


ABSTRACT: Designing a series of electrical machines involves much 
calculation and it has not hitherto been possible to work 
out in full detail which is the best design for each 
machine in the series. The application of computers to 
the problem alters the situation, Computer mark M-3 was 
introduced in 1956 and was used to dasign a series of d.c. 
and a.c. machines, In this early work the possibilities 
of the computer were not fully used, because the programming 
was inadequate and much of the computer time was occupied 
with feeding in programmes. A new design procedure was 
required to fit the computer. Another series of synchron- 
ous machines was then designed by computer, and in this 
case the restrictions imvosed on tha computer and the 
useful data obtained ware more complete than before. 

Cave a However, the possibilities of the computer were still not 

« fully oxploited, American worl on the subject published 
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in 1957 was also incomplete, In 1957 it was cecided to 
design a series of induction moters of up to 100 kW and 
accordingly the procedure for aoplying computers was 
considerably develovad. ‘This article discusses some 
specific problems of the apolication of computers to 
machine design, such as the metiod of finding the bast 
variant, and prosramiing. It does not go fully into the 
criteria used to assess the machines or the design formu- 
laries used in the work, In designing a series of machines 
on a computer the problem must be presented in such a way 
that the computor proceeds logically frem ono design 
variant to another, compares them and selects the best. 

The criterion used to detcrmine the best variant may be 

the overall cost, with or without the capitalised value 

of the losses. In addition, a rumber of limiting criteria 
are introduced and thoss chosen were the maxinum torque, 
the stator termurntarserise and the powar factor; these 
are expressed in equations (2). Certain design limitations 
were also applied to make the individual motors form a 
Series, for exanple the core dianeter. The different types 
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of design problem involvod in designing a series of motors 
are then discussed and a number of particular design 
conditions that were introduced are recounted. The 
mathenatical treatment of the formulation of the design 
problem is then given and it is shown, with reference to 
Figs 1-4, that non-linear programaing is involved, for 
which there is no general solution. Tho uethod of finding 
the best variant on the computer is then described. A 
logical method of programming the design of induction 
motors is offered. The initial data are: the useful 
power; the nunber of poles; the number cf parailel 
windings; the numbers of stator and rotor slots; the 
stator winding-factor; the length of' the air gap; the 
stator winding pitch; a table cf wire diameters; and 
polynomials for the mazgnetisation curves ef different parts 
of the magnetic circuit. Limiting values arc set on the 
power~factor, the torque factor, tha stater tenperatura- 
Tise and some other properties. Tha mnethad of lo,ical 
search for the best design is then revresanted by a chart 

ard. 37% in Fig 6, though in point of faes the procodure is some- 

; what more complicated than shown therein because of various 
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steps that are taken to save time. ‘he programme described 
occupies 1,100 memory cells, and iin exch dosign of a new 
type of motor 22 constants are changed. The checking 
calculations occupy about 4&5 seconds on the gomputar M~3. 
The derivation of forty des ign formilne takes 4 minutes. 

It takes about an hour to find the bess variant, and during 
this time between sixty and eighty desizns are made. The 
complete design consists in seeking the best variant in 

36 planes of air-gap induction and conductors-per-3lot, 

and takes about 36 hours machine tine, 


There are 6 fisures. and 2 references, 1 of which is 
Soviet, 


SUBMITTED: May 15, 1958 


1. Electrical equipment--Design 2. Mathematical computers--Appli- 
cations 3. Mathematical computers--Performance 
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Vsesoyuznoye ob"yedinennoye soveshchaniye po avtomatizataii proizvodstvennykh 
protsessov v mashinostroyenii 4 avtomatizirovannomm elektroprivodu v promyshlen- 
nosti. 3d, Moscow, 1959 


Elektroprivod 1 avtomatizatsiya promyshlennykh ustancvok; trudy soveshchaniya 
(Electric Drive and Automation in Industrial Systems; Transactions of the Con- 
ference) Moscow, Gosenergoizdat, 1960. 470 p. 11,000 copies printed, 


General Eds.: I.1. Petrov, A»A. Sirotin, and M.G. Chilikin; Eds.: 1.1, Sud, and 
E.F. Silayev; Tech. Eds.: K.P. Voronin, and G.Ye. Larionov. 


PURPOSE: The collection of reports is intended for the scientific and technical 
personnel of scientific research institutes, plants and schools of higher 
education. 


COVERAGE: The book is a collection of reports submitted by seientifie workers at 
plants, scientific institutes and schools of higher education at the third 
Joint All-Union Conference on the Automation of Industrial Processes in Machine 
Building and Automated Electric Drives in Industry held in Moscow on 
May 12-16, 1959. The Conference was called by the Academy of Sciences USSR, the 
Gosplan SSSR (State Planning Commission USSR), the GNTK SSSR, the Gosudarstvennyy 
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Electric Drive (Cont.) SOV/4553 
TABLE OF CONTENTS; 
Foreword 3 


PART I, GENERAL PROBLEMS CONCERNING THE THEORY AND 
PRACTICE OF ELECTRIC DRIVE AND AUTOMATION OF CONTROL 


Chil'kin, M.G., and 1.1. Petrov., Professors, Doctors of Technical Sciences. 
Problems of Automated Electric Drives in the Current Seven Yearg (1959-1965) 9 


Kagan, B.M., Doctor of Technical Sciences. Solution of Electromechanical 
Problems by Automatic Digital Computers 16 


Vartanov, Z.B., Engineer, and B.M. Kagan, Doctor of Technical Sciences. 
Prospects of Using Control Computers in Complex Electriu-Drive Automation 


Systems 27 

Freydzon, I.R., Candidate of Technical Sciences. Use of Analog Electronic 

Computers for Electric Drive Simulation 36 
— Gard 3425 
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AUTHORS: Kagan, B.M., Dolkart, V.M., Voitelev, A.1. and 
rudnyy, BP. 


TITLE: A complex digital computer installation for investi- 
gating processes occurring in control systems with 
digital control machines 


PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 
no. 4, 1961, 21, abstract 4 BL60 (V ab, Teoriya i 
primeneniye diskretn. avtomat, sistem, M., AN SSSR, ya 
ly6U, 288-295) 


TEXT: A description is given of a complex computer installation 
comprising the general purpose computer type M-3, general purpose 
electronic computer type MH-8(MN-8), and a two-way data converter 
for the analog and digital forms of information. The installation 
is intended for simulating complex automatic systems, consisting 
of a controlled object (analog part) and a controlling dipital ma- 
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chine. In an exploratory system comprising a closed circuit, the 
object and the digital machine are tied together by means of the 
digital-analog, and analog-digital converters. In this system the 
task of the digital machine is to process the object's output mea~ 
sured at some instant of time, ‘and to prepare the instructions which 
are then sent to the object via converters. It is assumed that 
after having received the data from the object, the digital machine 
continues to process the data for a certain cefined time interval 
after which, it suddenly changes its output control instructions. 
Then begins the "eontrol cycle", at the end of which a new reading 
is taken from the object and a new computing cycle is initiated by 
the digital machine. In the present complex installation the ob- 
ject is simulated by the installation MN-8 and the function of the 
calculating machine is performed by the {installation M-3. It may 
be noted that in general there exist three different operating, con- 
ditions for the kind of justalLlation considered. If the digital 
computer has the same speed of functioning, es the analog computer, 
the operation is carried out in the real time scale Tf the speed 
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of the digital computer is low, the time scale of the MN-8 can be 

adjusted. Finally, if the required adjustment of the time scale is 

technically impossible, the analog computer can be made to operate 
: with the intermission of solution. For the present installation 
the second type of operation has been selected. This type of opera- 
tion has been selected. ‘This type of operation permits in particu- 
lar the use of only one analog-digital and one digital-analog con- 
verter, since individual translations can be performed and stored 
in a sequential manner. Converter connection to an arbitrary chan- ut 
nel of a variable is effected by means of a special switch based on 
the step selector, type wy (ShI)25/8. The analog-digital converter 
(voltage binary code utilizes the principle of the "balancing cur- 
rents" in a circuit with feedback, and has seven binary divisions. 
For the reverse translation, the current addition circuit in the 
decision unit is used. In order to enable the use of the computer 
M-3 in the present installation, two operations had to be added to 
it, viz., "direct translation" and “reverse translation". In the 
address part for this instruction, the address of the subsequent 
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abstract 5Vd48. ("Primeneniye vychisl, tekhn. dlya avtonatiz 
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servo-mecnenisa. Cne points to the actuality of the development of con~ 
puting methods for optimal systems of the automatic controlling device 
=nd servomechanism. Ordinarily the character:atic of the quality of a 
g,sten of automatic controlling device and servomechinism (2. g. efficien- 
cy, exactness, economy, reliability etc.) is 1 non-linear function of 
certain unknown paraueter which are deterninsd out of the demand that 

the characteristic of the quality be optimal under given guppositions. 

The determination of an optimal system of the antomatic controlling 

device and servomechunism is an ordinary problem of mon-linear pro- 
any In this article one desoribes woll-known methods by aid of which 
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TEXT: The article is a general survey of the basic concepts and 
principal problems of the title subject, According to the author, 
the use of digital computers in automatic control systems has not 

gone beyond the stage of exploratory investigations, The 

principal problems to be solved include the fullowing: 

1) definition of criteria of optimality; .2) development of control 
algorithms; 3) mathematical description of the production process; 

4) design of the automation system from the viewpoint of ix 
intocmation~flow block diagrams} 5) development of suitable \ 
probes and detectors. The basic systems envisaged range from 

control of an indirect parameter, which cannot be directly 

measured, up to "self-organizing" systems. ‘The quostion in being 
hotly debated whether control computers should be special-purpose 
or general-purpose; the author defends the lntter on grounds of 
flexibility and reliability of computers produced in large series. 
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ABSTRACT: The Vsesoyuzny*y nauchno-i{ssledovatel"skly institut elektro- 
mekhanik£ (All-Union Sclentific Research Inetitura of Klectromachanics) 
tas developed a transistorized multipurpose digital computer and auto-~ 
matic data reduction system, the VNIIEM~1l., The VNIIEM#1 couprises: 

1) a ferrite-cora memory unite which consis t of 1048 lecationa each 
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